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(54) SOLID POLYMER FUEL CELL SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a compact and inexpensive 
solid polymer fuel cell system not allowing degradation of battery 
characteristics even when humidifying water including impurities is 
used, and allowing a rapid start without causing damage to the 
system even in an environment where the outside air temperature is 
below the freezing point 

SOLUTION: This solid polymer fuel cell system generates electric 
power by an electrochemical reaction of a fuel gas and an oxidizer 
gas caused by supplying the fuel gas and the oxidizer gas to a solid 
polymer fuel cell stack wherein plural unit cells 101 each configured 
such that a solid polymer electrolyte film are sandwiched between a 
fuel electrode and an oxidizer electrode are stacked through gas 
impermeable separators 105, 106 having fuel gas supply passages 
105a and oxidizer gas supply passages 106a for supplying the fuel 
gas and the oxidizer gas to the fuel electrodes and the oxidizer 
electrodes. A composite membrane 8 comprises a reverse osmotic 
membrane 3 allowing selective permeation of only water and an 
osmotic evaporating membrane 4 allowing evaporation of permeated 
water into the membrane 4 from a membrane surface, while the 
reaction gas is humidified by supplying humidifying water to the 
reverse osmotic membrane 3 side and the reaction gas to the 
osmotic evaporating membrane 4 side through the composite 
membrane 8. 
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3 «. *3Wfe©jB«wc i & Htraa* sassflwifes'* 

{ 0 0 7 8 ] 0 3 (cfct^T, S{tift&?13JK&£%U:. 

4*>»*tt*ffT*Hfci*#*«»»Bi*. 2&©# 

ftLXUZmtiLmk 10 1*. Jt&&tfX$tt9B 1 0 5 50 
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;i|/-> l 0 5 4B*OWKW*f^«l&3ll8«#-fe^U- 
3? 1 0 6 T?J**, 5 6«C«R#*#|&ffJ©-fe^u-* 1 

0 5 tctt. 3 £«a£MUR4 i©8£|g 8 

h u- h 2 tc^ofc*na«?&/rur^ai7K^ait5 

10 5b £3&&Ufcft&*^«7*EHUA:#fiR£ L 
[0 07 9] CCt, «4^ttlSiBft*^l'-* 

io5B, ^K«*«aHi-c***?L»«rc»jau-ri» 

[0 0 8 0] £Lh©J: 5 KfilfiK L/fc*HSS©^JS 

tmwbi'xr&tctoDxit* nm*fxmkM8&i o 5 

a±fcUlfe<HN*/Xttlft9Bl 0 6 a©5fe©4>ft< £ 
fc-^©Sf£;^X«*&ilSg i^4P7Kffi*&« 7 fc£j&3 n 

/c^*p*?ws i o 5 b t *Kw**jw?weciaai-r 

•SMvlSJi 3 £ ^rt (C8BS 53K9BT * 

?ftiP**flBSIDErSCi LT*© I &ft=&SJIl'& < T fc. Jffl 
I^Wltft^iEAb-Ct, j^MM 3tao x^m^s 

oiii: # . 7K©^ *as^t)S 4 tc^tb-r 5 c 

1 **-e# 4 /cfe . Hf*iS^S«?a)ai-?»j5!l!ieiJB^©^:*6 

[oo8i]$fc, «ife**«:«i&-rssj&^**% 

[0082] ? 6tc *ns*©£E^*ftwai-r Si^* 5 * 

[0083] s 6>tc^fc. «ft*W3©-en-en©#tt 
SHbl 0 1 ifi»r**«»-j- mrffe^^^p-c 

[0 08 4 ] £: c-e. i${c^iufi©^r». is^ms 

«. ¥±feliffl?Lffi lam. li'lOOp m©?SjSSa'fhffil4 
©^®ic. ^iWTLSO. 00 5 urn. 130. 5 y ra 

ommmmm 3 u/cjK<t r s. 

[0 08 5] $/c. h U— b 2 {J. 1 80w 

m©# - >«©*?LK(* t r 5 . 

[0 08 6 ] 3 6tC ftfilTktt. ®t&AniaS?: 8 0 *C 
<bL. JgJt^BE^jtc*tLT3 0 kP agglSl^EE^ 

[0 08 7 ] ft 48. ^*P*»«3S*SCi L/T . ^iJJ*» 
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[0088] *m&mm<D®#iiEft*%mmttiA* v 

? 2500 B#raes©«i&-c^fejg£i* s &* k 
m&<DBm<Dftf$.<Dt!mMttiz % v $x-\t. 25001$ 

[oo89] (.mAoimmcomm is^«4 «:*tt£;) * 
-c <,>■£. 

[0090] rXiC. «±© <* 5 KtSljS U^HifeCD^fig 
JCfciflDiiSl *«ii.fcH<*S^^*S^fl?lfeV^^^ 

> ^ 3 L fc^aii$3:tftl& LTO £ C i *c«t 

[0091] 4&m<Djm<o®tmfH*sjmnfoi'x 

fAK*l,>ti, 2 5 0 0 BIHUK±«»*BEtt*3ei/"C 

>j a rtlrfeftr B*gSJ£#* £«£teMiT 

[0 09 2] «±tc j: 0. #*p*£ ItWSSffflr 

[0 09 3] Sfc. ?£^7fc£0T;F&®*tti£T££<!: 

[0094] <m5 ommomm •. swobs cc*hs> h 40 

[0095] tto^, 4£^<D&<&<Z>An&S 1 III 

asufc* 1 <Dj?sg<Djgj&©Mss 1 tcfco-c, h 

U- h 2*S^ES8 0[>SSfWtlS4fflijK:B2SbA:«lRRi 
[0 09 6 ] C C-C. ftdjR8&^£tttlU 097333 
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(PTFE) CCTlSTKaagLTI,**. 
[0097] #Ct. J£U:<DJ: 5 K&iSUfc2f:*S£<EM 

[0 0 98] T£cto*3. IgTk&UIL/cIf hU— h 2 

m^sem* u^nif ^* n u - h 2 *ffis.tcttm%£ 
[0099] ens, ^TK^aab^cc^^x f 2 
[0100] -35r, m^nmLtc^x hu- v 2~e 

L> & I > i> <D £ # 3. P> ^, . 

[0101] <ui6 <Dmn<omi& n&me «:*ncto * 
si«s<D^jig-r«. Mai u/cm 1 <omm<Dmmcomm.s 1 
cc*ji»t. is^8 *j3*a@jg4 m-ey?* v U- h 2 

[0102]C«. »^)«8?rjS!a®ia3flI!|-C3af^- 
^ir-yx 1?JA«0 . 0 1 %<D?mT&&M 

[0103]^. W±©<fc ^ tC^)Sbfc3|s:S|]S60»!^ 

oc j: s mas 1 ^. tcmtm^f-mmumm^ * ? a 

©jl!S2)K4ffliJ*3£^C>rt=-5.C«t(Cif). Mll&ft© 
[0104] ftJit)*. mfctHMLtcV??. h U- h 2 

i^*®fflL/^c^7-^ b u- h 2 i-c. flnas 1 ©»D 

2 ^m^tc-^mm^m^imm 1 ©»asti^i«. 
sas4 Lfco-u-^x hu- k 2 *<t^.fctinss 1 titm 

[0105] Ctitt, Sa*^SL-/cir-^X h h 2T- 
«, »nS7K^+^^bu-h2F«i©Si?L«:g®b 

[0106] £ fc, If^X h U- h 2 IJ^TKttf^Sfc 
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[oio7] (.mi<D9m<DBi&:m>m7 . m^m 

[0108] S5(C*JliT, — ft<D#xm.Win&X'&Z> 
jfcfcltttSliTfcSmWlh*. 7V- F1i©fc<fctf7jV 10 

a&^WT&tfx^sj&i*©^^--*, *><j:w££p& 
-r-s) .1 ncfctu b-r^fg^TcWTK^^ 

[0109] *&, £«tft*&SP 1 3 £«$HKM!*tt 1 1 20 
<fc©|lB©K < K&#K:«. KJ6#**flnST*fc»©SJE 
*/*JBS.a-» h 1 4*RC?Tl>«. 

[0110] CCT, JSJCS^XJnS^- »H4 «Ctt. 

[oiii] — ttf**tt*# 1 1 4#ip-rsfc«> 30 
«c. aH^TSd^ft^i^w^^y o%* 

Lr^a^ -f>15* 

[0 112] g/c, ^*Pv-{> 1 5KB, 7K*>?'1 
6. 1 7, a&SagsSl 8£t9WTt,>.&. 

[o 1 1 3] cct, «mm?fe*fti l^esfastvs 
#ipaw*{i, aswwtiifctti it«iifc«(c. srs# 

[0 114] MBW#*JBUIittcas2»*»:tf 

^7^^ ais**h5»^-rs#a. *u:c«Rif 40 
** * 1 7 ttmi&L&ism&t i/T^-r s 5 > 

a*— stttsi^K, «m*©iaiDat*3>hn-;i/-r 

■S^out/i 9£i£W-cu&„ 

[0115] CCf, iWJ 1 9©3> ho-;Kt £ 
l 7<D^»®iSK?:S'JSl/-C. C©?£K#2 0%- 

[0 116] £t*J, H5-CB. *»W«cie«IW»©* 
l>. SfeSit. iSlh^F. *KWMK*. ^©^fc^O'lft^ 50 
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[0117] JW±©<t^tCl«)SLfc2|c|liS©^ 

^mmmmm^^y-^*s^'Cit. 1 1* 

^iPT-S^*Plif*(C^5«^?:fflCV ^m?fe**i ltB 

[0 118]*fc. H#l«^M«miS?f!r>X^A©f? 

[0 119] ?e.K. ^T*>6Tt>, ~>X:fA£5alfi| 
[0120] — ft£P8Kft*. jtlSS^rft** 1 1 £il 

iss-e/c^fcsts^xJnS^-f h 1 4^«*&t/-c^s 

C i tc J: K) ■ tmmimi* 1 1 *Mt& L7cfif£©#±PJ« 
f*«*t>»fl&WS< . SJ£**xi©l^*?J:^*^m^^ 
©gg^SfclSCiCi^'6, «£•)— BtK'©*a&5i£K 

[0121] Sfc. ^*p^f*«:J;-3r5JS^x?rJnS-r 

<*1 l*»6Sfa34T.-2.*JgJc:©Mft^X^F,7K?:Mffi 

[0122] s nm*<Dm&mzMW?z>&& 1 

9, 2 O^rSwri^citcJ:?). ^JS?SE©tftS%^K: 

[0123] cct, tticimmoi&i&vi*. mtmft 

*&^©7<;i/^i 9*3> h P-;i/-c#7c.' 
[0124] ttte. stt^xflns^- 9 M 4«C, 

nm*& 1 1 cc^-r^s5©^in«<**«*&-r-5.J: 5 tc 

[0125] <i&8 0>WM<Dtem : sf*«8 tCtttS) H 
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{ o 1 2 6 ] -r srfc>i^ *mm<Dmm<DMwm&*§m 
rtzmmz-- »M44, 1 1 K.—mt o 

[0127] M±<D£5lcmf&Ltc*$m<D&i& 

fcfctfzmU?-- "J h 1 4 ££— ftffct Lt^SCitC 

^f^a^ri* Hfc-TSC S„ 10 

[0128] *fc. Sitaf^Jofiai » h 1 4tfKfttt 

h 1 4©t^'*«*IR{C9l*ffl*-<:£;ft* , e*S. 
[0129] C CT. #{C*Hife©ff5S|rtt > 

[0130] 

El6#**iinfflt/rt>. Rj£^tt^#e»fcfHftSft* 20 
CisMtlAfc*. a{*i$#^SJ!?Ki£^M&BK:$Of-- 

fc*. 

[ 0 1 3 1 ] ®H^i»TJW%*{c^Wrs^«jR 

i o ran o . c (Dfttnmmc «t o jsrctf* 

[0132] $ &tc. ymmfrhm&isj&iixzim-e 
ana* o . nma*J*^TK^4j: 5 

r*ct*i<ct»fc8&, KJCt.;tfx©§Sg9. ££©HBK« 
[HI6©«MUtSHI9] 

[01] *?m<Dm 1 ©jut©^JB<e<J:&iifflft&?- s 
0. 

c a 2 3 13* 1 (ommcommic <t saw*a?32jNSf3Hi 40 

[03] 4&fH©9 3 ©m©fl$S(c i^Iftli^I 
M0. 

[04] *#6?s©* 5 <osmo»mfc <fc -5 
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[05] mrnxom 7 ©sns©jfciac j: & a^ite^s. 

[ 0 6 ] ft* 7 ©&tt©JE2flKc<fc SBflfta-TStttttt 
[07] *^©*8©Hi6©0S8{cJ:S@ffia^F^! 

[08 ] &&oB»m&*mBRw&K*H&m#ti& 
?§UBff*Mu**?»<DS*ita m^mwm.) ©- 
«*wr«5swiina. 
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